Background
The concept of empathy in medical settings is crucial, as it contributes to positive patient-care outcomes. 1, 2 It is thus important to utilize psychometrically validated measures in order to measure empathy in health care workers, such as physicians and nurses. Empathy can often become a widely misunderstood and devalued concept in society, as its importance in health care settings is often overlooked. In order to overcome this misunderstanding, the concept of empathy needs to be further reiterated in order to make it widely known that empathy is multidimensional in nature, involving core concepts underlying its definition. 2, 3 Empathy is recognized to be influential upon positive patient-care outcomes, although the concept of empathy is often mistakenly confused with the concept of sympathy. [2] [3] [4] It appears clear that further distinctions need to be made between the concepts of sympathy and empathy, as although they can be interrelated, they are two separate and unique constructs. [2] [3] [4] Recent work by Cuff et al in their reconceptualization of empathy provided an important context for ongoing research on empathy in health care. 5 They suggested that there are functional differences submit your manuscript | www.dovepress.com
Dovepress

332
Spasenoska et al in empathy and interrelated constructs, particularly between cognition and emotions, and that this distinction can have an impact on patient outcomes and medical education. 5 This present study aims to investigate the psychometric properties of the Jefferson Scale of Physician Empathystudent version (JSPE-S), a 20-item empathy measure, when applied to a sample of Malaysian medical students.
What is empathy?
Empathy in relation to patient care allows for an understanding of an individual's inner experience while maintaining a sense of emotional detachment, as emotions can work to cloud one's judgment, which can thus interfere with maintaining objectivity.
1, 3 Hojat viewed empathy as having two core components -cognitive and affective -which are attached to its meaning. 2 Empathy relies on higher-order cognition, as opposed to sympathy, as there is an increased level of cognitive information processing involved when one must reflect on another's situation. 1 This involves imagining what it would be like for that person and taking on their perspective, in order to experience what it would be like to be in their situation. 1 Wispé defined empathy as the ability to comprehend one's experiences nonjudgmentally. 4 
Empathy in patient-care situations
Empathy in the medical arena has become increasingly important, as it enhances patient satisfaction and wellbeing. 1, 2 With its links to "prosocial" and helping behavior, empathy has been associated with altruism, which is the act of helping another purely out of concern, without the intention or expectation of being rewarded for that helping behavior. 2 The process of understanding in empathy allows for physician metaphorically to put themselves in the patient's shoes, allowing the observer to gain insight into another person's thoughts, feelings, and behavior.
1 Empathy in patient-care settings allows the physician to develop an understanding into the patient's experiences and for the formation of a therapeutic relationship between the physician and patient. 6 Empathy involves active components of sharing and conveying the physician's understanding back to the patient, all while maintaining a sense of emotional detachment. 3 Overall, empathy in patient care has been viewed positively, as it has been known to increase patient satisfaction, decrease levels of stress in patients, and increase compliance with treatment regimens. [6] [7] [8] Past research has suggested that sympathy and empathy are often confused. [2] [3] [4] It therefore needs to be further recognized that even though they are interrelated concepts, empathy and sympathy are two differing and unique concepts. 3, 9 Physician empathy contributes to positive patient-care outcomes, so it is important that it is not confused with sympathy.
Sympathy in patient care is seen as more of an emotional reaction to the patient's distress, rather than adopting an understanding, which distinguishes empathy from sympathy.
General measures of empathy include the Interpersonal Reactivity Index, 10 the Empathy Scale, 11 the Consultation and Relational Empathy measure, 12 and the Emotional Empathy Scale. 13 These general measures of empathy were not specifically designed to measure empathy among physicians in their delivery of health care services. This has prompted the development of the Jefferson Scale of Physician Empathy (JSPE), which is one of the most widely used and psychometrically tested measure of empathy. 14 
The Jefferson Scale of Physician Empathy
The importance of physician empathy in patient care has prompted the development of the JSPE. The JSPE was developed by an extensive review of the literature, wherein factor analysis was employed for the refinement and development of a 20-item empathy measure. 14 The JSPE is a 20-item empathy measure that is designed to assess empathy in physicians on a 7-point Likert scale.
14 The JSPE has also been adapted for use in medical students, nurses, and health care professional students, labeled, respectively, as the JSPE-S and the health care provider version (JSPE-HP). 2 A concern with the JSPE is the variation of factor structures that have been reported in the literature: either two or three factors emerge, which suggests that further research on structural (or construct) validity is warranted.
Numerous studies have applied the JSPE within varying populations, such as in physicians, nurses, health care practitioners, and students. For example, Hojat et al administered the JSPE to a sample of 704 physicians using a principalcomponent analysis (PCA) with orthogonal rotation. 15 The authors found a three-factor solution: "perspective taking", with ten items loading, "compassionate care", with eight items loading, and "standing in the patient's shoes", with only two items loading. 15 Retaining these three factors was based on using Kaiser's criteria, which state that any eigenvalues exceeding the value of 1 should be retained. 16 This approach 
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Malaysian Empathy Scale has been criticized, as it can result in retaining too many factors. 17, 18 Similarly, Hsiao et al administered the Chinese version of the JSPE-HPS to a sample of 613 undergraduate nursing students. 19 This study used an exploratory factor analysis with Oblimin rotation, where three factors were retained -"perspective taking", with ten items loading, "compassionate care", with eight items loading, and "standing in the patient's shoes", again with only two items loadingwhich was consistent with Hojat et al. 15 The decision on how many factors to retain was based on Kaiser's criteria. 16 Similar findings emerged in Suh et al, who administered the Korean-translated version of the JSPE-HP to a sample of 229 physicians, where three factors also emerged. 20 A PCA with Varimax rotation was used in order to investigate the underlying structure of the JSPE. The authors also used Kaiser's criteria and the scree plot, where one retains the eigenvalues above the bend or break in the curve, to assist in their decision in determining how many factors to retain. 16, 17, 21 The scree-plot test has been criticized in the past, as its interpretation is subjective, so it is difficult to provide evidence for its accuracy. 18 Williams et al used PCA in order to investigate the psychometric properties of the JSPE-HPS when applied to a sample of 330 paramedic students. 8 To assist in their decision on how many factors to retain, the authors used Kaiser's criteria, where eigenvalues > 1.25 were used and retained, inspection of the scree test, cumulative percentage of variance extracted, and a parallel analysis. 8, 16, 21 This study found a two-factor solution, with nine items loading onto factor one labeled "compassionate care" and eight items loading onto factor two -"perspective taking".
Factor analysis on the JSPE and its variations presents results with a two-and sometimes three-factor structure, with components including "perspective taking", "compassionate care", and occasionally "standing in the patient's shoes". This lack of consistency is of concern to researchers, given the challenge to validity posed by attempting to draw meaningful comparisons between studies that have utilized different measures.
Due to the inconsistencies present in the current literature concerning the factor structure of the JSPE, and the fact that no previous study has examined this using a Malaysian medical student cohort, the aim of this current study was thus to assist in confirming the factorial structure of the JSPE. The current study sought to investigate the psychometric properties and underlying component structure of the JSPE-S when applied to a sample of Malaysian medical students. Previous findings support a two-or three-factor structure of the JSPE; however, the three-factor structures reported has been found to demonstrate insufficient or inconsistent factor loadings. At present, no studies have sought to confirm the structure of the JSPE using targeted rotation to an ideal matrix; therefore, the current study investigated the component structure of the JSPE using a Procrustes analysis. Due to previous studies rejecting a third factor present in the JSPE due to insufficient items loading on the third factor, this study hypothesized that two factors would emerge -"perspective taking" and "compassionate care" -while the third factor, "standing in the patient's shoes", would be underrepresented. Undertaking such a study is important in developing robust and culturally appropriate measurement tools relating to empathy.
Subjects and methods Design
SPSS was used to conduct the PCA and analyze the data. The study design used PCA with Varimax rotation, analyzing all variance, followed by a Procrustes confirmatory analysis. The values generated from the PCA by the Kaiser-Meyer-Olkin (KMO) test and Bartlett's test of sphericity were used to determine the suitability of the data for PCA. A Procrustes rotation allows the component solution to be compared to an ideal matrix, in which the items load completely or not at all. 22 The aim of a Procrustes rotation is to provide information about the overall fit of the items on the model. 22 In research, when conducting a PCA, which yields components, as opposed to conducting a factor analysis, which yields factors, with both techniques being similar, the terms "factor" and "component" are often used interchangeably. It is therefore reasonable to assume that if the author lists the term "factor", they may be using PCA. 18, 23 A Monte Carlo parallel analysis was conducted, which generates a random data set to which eigenvalues are compared. 24 
Instrumentation
The JSPE is a 20-item self-report questionnaire that measures a respondent's level of empathy on a 7-point Likert scale ranging from 1 (strongly disagree) to 7 (strongly agree). Scores on the JSPE-S can range from 20 to 140, indicating that the higher one scores on the JSPE, the more empathetic they are said to be.
14 The JSPE-S version includes ten positively worded items labeled under "perspective taking". In the JSPE-S version, ten items were negatively worded, including 
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Spasenoska et al six "compassionate care" items, two "standing in the patient's shoes" items, and two items that did not load onto any factor. These negatively worded items were reverse scored on a Likert scale of 7 (strongly disagree) to 1 (strongly agree). 25 In this study, the JSPE-S was not translated into another language, as all students spoke English and had completed their school education in English.
Participants
The participants for this current study were 193 students enrolled in years one and two studying medicine at the Jeffry Cheah School of Medicine and Health Sciences, Monash University, Sunway, Malaysia. The students were from different ethnic backgrounds, including Chinese, Indian, Malaysian, and "other", as shown in Table 1 . From the 193 students who participated in this study, 19 were identified as international students. The mean age of participants was 19.3 years, with a standard deviation of 1.24 years. All students in this study spoke English, as they were taught using the English language and had completed their schooling in English.
Ethics
Approval to undertake this study was obtained from Monash University Human Ethics Committee. All procedures contributing to this work complied with the ethical standards of the relevant national and institutional committees on human experimentation and with the Helsinki Declaration of 1975, as revised in 2008.
Procedure First-and second-year students enrolled in medicine were invited to participate in the research during their orientation day and at the end of a lecture. Recruitment into the study was undertaken by a nonteaching staff member. Students who opted into the study completed the survey in the lecture theater and returned completed surveys into a cardboard box near the exit. The JSPE-S survey was paper based, and participation in the study was voluntary. Responses were anonymous, and consent was implied through the completion and return of the survey.
Statistical analysis
SPSS version 20 and Orthosim version 2.01 were used to conduct the statistical analysis. Initial screening of the data indicated no missing values, and normality was assessed, in which no violations were found. Outliers were screened for and found not to be an issue. Skewness and kurtosis values did not exceed 1, which supported the data's suitability for analysis. 23 Suitability of the data was determined using the KMO measure of sampling adequacy (should be 0.6 or greater) and Bartlett's test of sphericity (should be significant, ie, P<0.05). PCA with Varimax rotation was conducted in order to determine the underlying dimensions of the JSPE-S, which was followed by a targeted rotation to an ideal matrix, where items are specified a priori to load either perfectly or not at all to individual factors and measures of how well those items fit are calculated. The decision to remove items was based on whether the commonalities displayed a value of < 0.3 and also how weakly the items loaded onto a component. Loadings above the recommended 0.32 were interpreted.
23
Results
An initial PCA was conducted, which revealed a seven-component solution with eigenvalues > 1 accounting for 59.55% of the cumulative variance. The KMO measure was 0.77, and Bartlett's test was significant at c 2 =343.124, df=55, and P≤0.001, supporting the factorability of the data. Inspection of the scree plot, however, showed a clear bend after the second component. Following this, a Monte Carlo parallel analysis revealed that three eigenvalues should be retained when compared against a random data set. 24 The three-component solution was extracted as shown in Table 2 , with the first component explaining 19.42% of variance, the second component explaining 9.5% of the variance, and the third component explaining 7.45% of the variance.
Inspection of the three-component solution, however, revealed only three items loading on it, although there was 
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Malaysian Empathy Scale a good item-to-component fit. Given the limited number of items and the lack of cohesion among the items following a visual inspection of the item content, a two-component solution was suggested. A two-component solution was forced, and the total variances extracted were 27.13% and 9.76% for the two components. Upon inspection of the two-component solution, several poorly fitting items were identified and systematically removed based on poor communalities of < 0.30, low primary loadings, and significant secondary loadings. This was done until a simple structure was achieved, with all items demonstrating a primary loading > 0.32 and minimal secondary loading. 26 Adequate reliability was demonstrated for the two extracted factors, with the first factor displaying Cronbach's a=0.74 with an interitem correlation range of 0.168-0.397, and for the second factor Cronbach's a=0.60 with an interitem correlation range of 0.119-0.384), with most values exceeding 0.30. 23 As shown in Table 3 , component one was labeled "perspective taking" and component two was labeled "compassionate care".
Once a two-component solution was established, the data were transformed using a Procrustes rotation using Orthosim version 2.1. 27 The result of the Procrustes rotation is also presented in Table 3 . The application of a Procrustes analysis to the data revealed a near-perfect item-to-model fit, with items demonstrating very high congruence with the a priori "perspective taking" and "compassionate care" constructs. At the component level, the items for "perspective taking" demonstrated a congruence of 0.99, while the items for "compassionate care" demonstrated a congruence of 0.97. The overall solution congruence (or model fit) was 0.98, with scores > 0.95 indicating excellent congruence.
Discussion
This study investigated the psychometric properties of the JSPE-S in a sample of Malaysian medical students. Results from this study supported our hypothesis of a two-component solution. Our PCA with orthogonal rotation revealed the presence of a two-component solution, with the first component labeled "perspective taking" and the second component "compassionate care". This reflects the core components highlighted within the definition of empathy presented in this paper, with "perspective taking" reflecting the cognitive components and "compassionate care" reflecting the affective components. The two-component solution found in our study varies from other non-Malaysian psychometric papers in the literature; one potential reason for this could be that Malaysians are traditionally very tolerant and altruistic, and have an upbringing of respecting rights of others. 28 Further qualitative research is required to understand these structural differences fully.
Similar results were produced in the study of Fjortoft et al on pharmacy students, which also used a PCA with orthogonal rotation, revealing a two-component solution consisting of "perspective taking" and "compassionate care". 29 These two components are described as core aspects of empathy, as "perspective taking" relates to the concept of understanding, which is encompassed within the definition of empathy, 1,3 and the word "understanding" is also present in three of our six items loading on component one. Further, component two, "compassionate care", is concerned with the feelings and emotions associated with adopting an empathetic understanding. 6, 29 Initially, our analysis extracted seven components, although according to the scree plot, 21 there appeared to be a clear break after the third point, with the parallel analysis confirming this. 24 When the solution was fixed to three components, the rotated component matrix appeared to show only three stable items with primary loadings on the third component, which was labeled "standing in the patient's shoes", with item 18 ("Physicians should not allow themselves to be influenced by strong personal bonds between their patients and their family members"), item 3 ("It is difficult for a physician to view things from patients' perspectives"), and item 6 ("Because people are different, it is difficult to see things from patients' perspectives") loading strongly onto component three. However, as there were only three items loading, component three could not be labeled a stable component, as according to Costello and Osborne, a factor with three or fewer items is weak, as a stable factor should have at least five items that load onto it. 17 Further, there appeared to be semantic concerns regarding the third component, as items 3 and 6 appeared very similar in content, with both displaying high loadings on the third component. This was different to the third item loading onto component three, item 18, which differed considerably in meaning compared to items 3 and 6. Item 18 also displayed quite low loading on the third component, thus indicating that the third component displayed only two good items and one poor item.
This further influenced the decision to force the solution to two components. Items 3 and 6 both strongly loading onto component three is consistent with the studies of Kožený and Tišanská, 30 Vallabh, 25 and Ward et al, 6 which all showed items 3 and 6 to load strongly onto factor three. Following this as the solution was forced into two components, it was found that both items 18 and 19 were deleted from the analysis, as they did not appear to load on either component one or two. Similar findings were presented in Vallabh's study, where neither item 18 nor 19 loaded onto any factor. 25 Consistent findings were produced in Ward et al, 6 who found that item 19 did not load onto any one of the three factors that emerged, and Williams et al, 8 who found item 18 not to load onto any of the two factors that emerged.
Following this, inspection of the items was conducted, and the items that presented with the lowest commonalities and loaded the most weakly onto the components were deleted. This caused the deletion of item 5 -"A physician's sense of humor contributes to a better clinical outcome" -which loaded the most weakly onto component one -perspective taking -as a physician's sense of humor had no similarity to the other items that did load onto the perspective taking component, such as items relating to adopting a sense of understanding.
Both items 3 ("It is difficult for a physician to view things from patients' perspectives") and 6 ("Because people are different, it is difficult to see things from patients' perspectives"), which were "Standing in the patient's shoes" items, were deleted, as they were the only two "Standing in the patient's shoes" items that loaded onto the second component of "compassionate care" and presented with the lowest commonalities. With items 3 and 6, the scree plot and parallel analysis supported a three-component solution, as 
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Malaysian Empathy Scale these items originally loaded onto the third component. 21, 24 Due to this, the third component was underrepresented, with only two items loading on it. Items 3 and 6, which loaded highly onto component three, were tested and found to be reliable together. This suggests that the JSPE could in fact be a true three-component measure with further development of the JSPE-S scale, although the results from this study reveal that the JSPE-S produces only two stable components instead. Item 15 ("Empathy is a therapeutic skill without which the physician's success is limited") was deleted, as this item's wording seemed to create confusion and thus could have been the reason that it loaded poorly on both components one (perspective taking) and two (compassionate care). Item 7 ("Attention to patients' emotions is not important in history-taking") was deleted, as it appeared to be too broad and not specific enough to be related to empathy, as it could be in regard to history taking for simply measuring blood pressure. Item 10 ("Patients value a physician's understanding of their feelings, which is therapeutic in its own right") was deleted, as it appeared as an item that originally did not fit in with either the "perspective taking" or "compassionate care" items, the decision to delete this item was also based on the confusion surrounding the item's wording.
Although item 10 was deleted in the current study and was an item that did not originally load onto any of the primary two components, it was considered to be a "perspective taking" item, as it contained the word "understanding", which is included as part of the wording in the other "perspective taking" items. In numerous studies, item 10 was revealed to be a "perspective taking" item, such as in Fjortoft et al, 29 Williams et al, 8 Ward et al, 6 Hojat et al, 15 Kožený and Tišanská, 30 and Hsiao et al, 19 although item 10 did not seem to load onto any of the three factors listed in Vallabh. 25 Item 13 ("Physicians should try to understand what is going on in their patients' minds by paying attention to their nonverbal cues and body language"), a "perspective taking" item, was also deleted, as this item appeared to be loading the most lowly on component one in comparison to the other "perspective taking" items.
Item 4 ("Understanding body language is as important as verbal communication in the physician-patient relationship"), originally a "compassionate care" item, was also considered for deletion. However, item 4 was not deleted as it seemed to be presenting quite a high loading on component one: "perspective taking". When item 4 was inspected, it related to "perspective taking" more than to "compassionate care", as the concept of "understanding" consistently presented itself among the wording in the "perspective taking" items, which further influenced the decision not to delete item 4. In numerous studies, item 4 loaded on "perspective taking", instead of "compassionate care", which provided us with further support to retain item 4 as a "perspective taking" item. 6, 8, 15, 19, 29, 30 Implications of this study include the fact that the elevenitem, two-component solution demonstrates structural validity in a Malaysian medical student population, supporting its use for investigating empathy in this population. The modified eleven-item JSPE was demonstrated to be a good fit using Procrustes analysis.
Limitations and future research
The largest limitation for the current study involved the use of self-report. Given that the JSPE is a self-report measure, participants have the potential to answer in a socially desirable manner, thus not accurately reflecting their true intentions. Investigating medical professional empathy from the perspective of the patient would assist in addressing this limitation. Another potential limitation may have been the contextual nature of the questionnaire, particularly with firstand second-year medical students, who had experienced little to no clinical patient-care contact.
Suggestions for future research include further development of the underrepresented construct "Standing in the patient's shoes". This would involve developing additional items related to this construct, as the current study revealed only two items -3 and 6 -loaded strongly onto the third component. With only two items loading onto the third component, construct underrepresentation is a threat to the structural integrity of the instrument, given that the presence of two items is not enough to retain it as a separate component. 15 This has previously been found in numerous studies, such as Kožený and Tišanská, 30 Vallabh, 25 and Ward et al, 6 which adds support for further development of a third component of the JSPE, although the third component cannot be recommended at this time. Future research could also consider permanent deletion of items 18 and 19, as there have been inconsistencies surrounding their loadings on any of the three factors, which was replicated in the current study. These two items have been found not to load onto any component or factor in numerous studies, providing evidence for their permanent deletion.
Conclusion
This study found that the eleven-item JSPE-S formed a robust two-component structure, consisting of "perspec- 
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Spasenoska et al tive taking" and "compassionate care" subscales. These subscales are consistent with previous research, while a third subscale -"Standing in the patient's shoes" -suffered from construct underrepresentation. For this construct to be able to demonstrate adequate psychometric properties, further item development is required. Empathy researchers are encouraged to consider using the eleven-item JSPE-S scale to assess empathy in medical students, as it is a reliable and well-fitting model. Using a reliable and shorter scale of eleven items to measure empathy is beneficial, as it results in shorter completion time for the individual. The results of the current study suggest that the use of the three-component structural model of the JSPE is not warranted and that the two-component model demonstrates considerably improved psychometric properties in the shorter eleven-item version.
